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‘UNITED STATES

PATENT OFFICE.

WILLIAM A. JACKSON AND WILLIAM R. COLE, OF DETROIT, MICH., ASSIGN-
ORS TO THE WESTERN ELECTRIC COMPANY, OF CHICAGO, ILL.

TELEPHONE SYSTEM.

CPHRCIFICATION forming part of Lietters Patent No. 301,603, dated July 8, 1884.

Application filed Mareh 3, 1884, (Nomodel.).

To all whowe 6 MUY CORCETTY:
Be it known that we, WILLIAM A. JACKSON
“and WILLIAM R. COLE,of Detroit,in the county
of Wayne and State of Michigan, have, in-
5 vented new and useful Improvements in Tele-
phone Systems; and we hereby declare that
the following is a full, clear, and exact de-
seription thereof, reference being had to the
accompanying drawings, which form a partof
1o this specification. , '
This invention relates 1o a’ new and useful
improvement in telephone central-office ap-
paratus of that class wherein multiple switch-
boards are used; and the invention consists,
15 first, in the grouping of the different appara- .
tus; second, in the construction and arrange-:
‘ment of the switch-board; third, in the ar-
rangement; of local drops for announcing all
orders for connecting and disconnecting;
20 fourth, in the peculiar arrangement and con-
nection of sliding switch-keys, which in their
normal position ground the main lines and
form connecting -links of a test-line circuit,:
“and in their depressed position make all the
25 line-plates of the same mark with the key
terminals of the line; and, fifth, in the combi-
nation of the different apparatus into a com-
plete system, all as herein described.
TFigure 1 is a diagram perspective showing
30 the grouping of the apparatus on a desk in-
tended for two or three operators, similar
desks being provided for other operators.
‘Fig. 2 shows diagrams of so much of the ap-
paratus asisnecessary to work twosubseribers’
35 lines, together with all the different local con-
nections. Tigs. 8, 4, 5,and 6 are details which
“arespecially referred to in the following de-
_seription.
In the accompanying drawings,which form
40 a part of this specification, A is the table or
desk, provided with the back board, B, upon
which are placed three groups of drops, C D
E. The drops of groups C and E are main
linie or subscribers’ drops, a certain number of
45 which are formed into a group, and two of
these are placed on each desk, as shown.
Between the groups of drops C E is placed
the group of local drops D, which represent
all the subseribers of groups C and E, and re-

ceive the local calls for conneetion to which s0
the subseribers of groups C and I are re-
spondents. Below each group of subseribers’
drops is placed a switeh-board, F, which has
line-plates arranged in vertical and horizontal
series for all the subscribers of the office. In
front of each of the switeh-boards are placed
the connecting-plugs G, for connecting two
subseribers on the switch-board. These plugs
are connected in pairs by flexible cords,which
are antomatically withdrawn below the table-
top when the subscribers’ lines are discon-
nected.

Between the switch-boards F I of each ta-
ble, and below the group of local drops D, is
placed a group of push-buftons, H,which form
the projecting ends of sliding keys concealed
inthetable. There are as many push-buttons
as there are subscribers’ drops on the table.
They are grouped and marked the same as the
drop of groups C and E, and the left half of
the group of push-buttons is within convenient
‘reach of the operator on the left-hand switch-
board, while the right half of the group is
within convenient reach of the right-hand
switeh-board operator. The operators of each
switch-board are also provided with the usual
outfit, consisting of telephone, transmitter,
and generator-switch for communicating and
signaling. The grouping of the apparatus
upon the desks admits of each operator at-
tending to all.the apparatus upon that half of
the desk upon which his switch-board is lo-
‘cated; but abt the same time, if found more
convenient or necessary, under stress of busi-
ness, an extra operator may be placed in the
center of each desk, whose business it is then
to attend to all thelocal orders for connection
and disconnection received on the local drops
of group D and execute them by operating
the push-buttons I in the proper manner.

In Fig. 2 is shown a diagram of so much of
the apparatus and the various connecting-
wires as is necessary to explain the operation
of the same for connegting two subscribers.
The letters used in this and the following fig-
ures refer to the individual apparatus instead
of the whole group, as in Fig. 1, and the two
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forms an electrieal contact therewith,

w

Nos. 10 and 50, which numbers are also used
to distinguish the apparabus of their respect-
ive lines.

The construction of the different apparatus
is as follows: The drops are in construction
and operation of the usual character. The
switeh-board (shown in detail in Fig. 8) con-
sists of a series of line-plates, one for each
subseriber in the office. Tach of these plates
has a plag - socket for interconneetion by
means of two switeh-plugs electrically con-
nected together. In the interstices between
the vertical rowsof these line-plates are placed
the talking and calling bars I, and test-bars
J, alternately arranged so that each row of
line-plates has on one sidea talking and ealling
bar and on the opposite side a test-bar. These
bars, in order to distinguish their nature, are
made of different visual appearance; or each
row of line-plates may have a separate set of
these two kind of bars, which allows of their
being placed in the same order for each row;
but as space is a desiratum in the construc.
tion of switch - boards, the arrangement as
shown will be found more preferable. The
line-plates, together with the talking and eall-
ing bars I and test-bars J, are secured to a
rubber base, so that a small electrical gap is
formed between the plates and bars, which
gap is bridged by the insertion of the point

of the test-plug, worn as a thimble-plug on a,
finger of the operator, or by using one of the’

plugs G, whieh for the purpose are provided
with special points, as shown in Tig. 3.

K is a foot-pressure button, provided with a
sliding contact and a retracting-spring. It is
placed convenient to one foot of the operator,
and normally it makes electrical contact with
a contact-spring which connects it with the
operator’s telephone; but upon being de-
pressed it breaks such contact and forms a
new contact, which connects it with the gen-
erator. -

H is a pressure-button, to which is secured
the sliding key L shown in detail in Trigs.
4 and 5, which represent two vertical soc-
tions taken at right angles to each other.
It is also shown in diagram in Fig. 2. This
key is secured and slides within the rubber
tube M, which has five contact-springs se-
cured to it. Normally the lower two contact-
springs, a b, impinge upon opposite sides of
the key, near its lower end, which is there pro-
vided with a metal ferrule, ¢, insulated from
the key, and which brings the contact-springs
b into electrical contact, which is, however,
broken when the key is depressed. The con-
tact-spring d is normally ous of contact with
the key, which, however, on being depressed,
The
contact-spring ¢ keeps always in electrical con-
tact with the key, aud the contact-spring £ is
normally in contact with the key, which con-
tact is broken by depressing the key. Thus
normally the sliding key malkes two independ-
ent electrical contacts, between the contact-
springs ¢ b and ¢ £, and upon being depressed
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breaks these contacts, but forms a new gne be-
tween the contact-springs d e. The sliding
key L is unprovided with a retracting-spring,
so that it keeps in its depressed position until
it is pulled back by hand to its normal posi-
tion.

N is a sounder of suitable construction, to
give an audiblesignal when a battery-current
is flowing through it.

O is a local battery.

G are two plugs electrically connected to-
gether by a covered wire.

P is the generator.

R is the operator’s telephone, and Q his
transmitter.

The wire connections inside the office be-
tween the different apparatus are as follows :
The main line, (of which there ig one for each
subseriber,) after passing through the sub-
seriber’s drop,connects with the contact-spring
@, and its ground terminal is connected to the
contact-spring b. As the lower end of the
sliding key L normally bridges the electrical
gap between the two contaet-springs « b, the
main line is thus normally grounded.

8 8 are normally open trunk-lines—one for
each subseriber in the office. Hach of these
trunk-lines electrically connects all those line-
plates on the switch-boards which are marked
the same.

T is the test-line, which connects clectrically
all the test-bars J on all the switch-boards.
This line is normally open, and has the test-
batteries O and sounders N—one for eaclh
switeh-board included in its cirenit.

U is a branch wire connecting each main
line before it enters its drop with the contact-
spring d of the correspondingly-marked key.

Visabranch wire—one for every local drop.
It connects at one end with the correspond-
ingly - marked trunk -line, and, after passing
through the local drop, connects onto the
spring-contact eof its correspondingly-marked
key.

W is a branch wire connecting the contact-
spring f of cach key with the test-line.

Y is a branch wire connecting the foot-
pressure button of each operator with all the
talking and calling bars on his switch-board.

The operation of connecting two subseribers
by means of the apparatus and connections
just deseribed is as follows: Suppose the drop
10 has announced a call from subscriber 10,
the operator on this board immediately de-
presses the sliding key 10. 'This breaks the
ground of No. 10, as the contact-springs « b
break their contact with the metal ferrule ¢,
which heretofore connected them electrically.
The operator then bridges with a plng the elec-
trical gap between line-plate 10 and its ad-
Jjoining talking and calling barT. Thig brings
his telephone into the subseriber’s 10 circuit,
which is now established over the branch wire
U, contact-spring ¢, key 10, contact-spring €
branch wire V, local drop 10, trunk-line 10,
line-plate 10, talking-bar I, branch wire Y,
foot-pressure button K, and thence through
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telephone and transmitter into ground. TUpon
ascertaining the subseriber’s wants, which we
will suppose is a call for connection with sub-
scriber No, 50, the operator bridges with a
plug the electrical gap between the line-plate
50 of his board and its adjoining test-bar.
This establishes a test-circuit which includes
the local drop of No. 50 and -actuates it, the
circuit being established as follows: from line,
plate 50 to its adjoining test-bar J, thence
through sounder N, battery O, test-line T,
contact-spring f, and sliding key 50 to contact-
spring e, over branch-wire V to loeal drop 50,

“then over trunk-line 50 back to line-plate 50,
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thus completing the circuit. Theoperator who
has applied the test is informed by the signal
from his sounder that the line of subseriber 50
is free, as otherwise he could not establish the
test-circuit through the sliding key 50, which
would necessarily be depressed if line 50 were
in use. The operatorin charge of No. 50 local
drop, upon seeing this drop open, immedi-
ately construes this order as a local call for
connection, and depresses the sliding key No.
50. This gives the first operator also control
of No. 50 line, as the line-plate 50 on his
board is now a terminal for this subscriber’s
line, the same as line-plate 10 is aterminal for
subscriber 10 line, the connection in each case
being established from subseriber’s line over
branch wire U, contact-spring 4, sliding key,
contact-spring ¢, branch wire V, local drop, to
trunk-line, and thence to line-plate. The op-
erator now proceeds to ring and call up the

Tespectivesubscribers, and then connects them

by means of two connected plugsinserted in the
plug-sockets of the respective plates. The

- bars Tarenormally talking-bars—that is, they

40

45

50

55

60

65

are connected with the operator’s telephone
and transmitter; but upon depressing the foot-

. pressure button K the talking connection is

broken and the generator is connected, so that
the operator, by bridging the electrical gap on
a talking and calling bar, I, can talk or signal:
as the circumstances require. Asthe talking-

“circuit of the two subseribers passes through

their local drops in ringing off, the local drops
will open, whereupon the respective operators
restore thesliding keys 10 and 50 to their nor-
mal position. T

The modus operandi of connecting any two
subseribers is the same whether they are in
the same orin different groups. Intheformer
case, however, the use of the test-circuit may
be obviously omitted.

In Fig. 6 a modification of a pair of connect-
ed plugs is shown, which we prefer to those
shown in Tig. 3. The difference in their con-
strucsion is that in Fig. 6 the tips m and body
n of the plugs are electrically disconnected,
while in Fig. 3 they are electrically connected,
and the advantage we gain is this: The oper-

ator,after using one of the two connected plugs’

for making the talking-connection with a sub-
scriber in answerto a call, can put the same
in the plug-socket of the line-plate of this sub-
scriber, and then use the other plug of the

pair for testing and calling and connecting.
Thus the operator cannot forget the number of
the line-plate of the first party, whereas with
plugs having non-insulated tips the operator
must either first finish the whole operation of
talking, testing, and calling before he can put
a plugin line-plate, or he must use a separate
plug (thimble-plug) for calling.

‘What we claim as our invention is—

1. The combination, in a telephone central-
office switch, of a series of line plates or blocks
arranged in vertical rows and constituting the
line-connections on the switch-board, of two
series of vertical strips or bars arranged with
an electrical gap between said rows, one series
constituting talking and calling bars and the
other series constituting test-bars, the two se-
ries of bars being so arranged that two differ-
ent bars are on opposite sides of each row of
line-plates.

2. In atelephone central-office apparatus of
the kind described, the combination of the
following elements: a multiple switeh-board,
a group of subscribers’ drops, and an operat-
or’s outfit at each end of the desk or table, a
group of local drops, marked the same as the
adjoining groups of subseribers’ drops, placed
between the same, and a group of switch-keys,
marked the same as the drops, placed between
the switch-boards, so that each of two opera-
tors may handle the apparatus of one-half of
the desk, or an extra operator be employed
for working the locals; as described.

3. The combination, in a telephone central-

office switch, of aseries of vertically-arranged.

line plates or blocks constituting the line-con-
nections on the switch-board, of a series of
verbical strips or bars, one for each row of
line-plates, and arranged with an electrical
gap between said line-plates, and of the foot-
pressure button K and its connections, which
normally connects the series of strips with the
operator’s talking outfit, and when depressed
connects with the generator, substantially as
and for the purposes desecribed. -

‘4. The combination, in a telephone central-
office apparatus, of a series of multiple switch-
boards, each provided with a series of line-
plates normally disconnected from the lines,
of a series of trunk-lines, one for each sub-
scriber, and connecting all the line-plates of
like mark, of a series of branch lines, U V,

-connecting each of the main lines at a point

outside its drop with its corresponding trunk-
line, and having alocal drop in its cirenit, and

‘of a series of switch-keys, one for each line,
and forming a make-and-break contact in each .

main line and in its branch lines,whereby the
main lines are either grounded or may be con-
nected to their respective trunk-lines, sub-
stantially as and for the purpose described.
5. The combination, with the telephone-
lines centering in an office, of a series of
switches normally connecting the lines with
branches to earth, of a series of line-plates
upon multiple boards normally disconnected
from the lines and constituting the line-con-
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nections, of a series of trunk-lines connecting
all the line-plates of like mark, of a series of
branch lines, U V, connecting the lines with
the trunk-lines through loeal drops, and of a
series of switches in these branch lines inter-
locking with the first series of switches.

6. The combination, substantially as de-
seribed, of a series of lines normally discon-
neeted [rom the line-plates of multiple switch-
boards, of a series of trunk-lines, each con-
nected to all the line-plates of like mark, of a
series of branch lines, U 'V, connecting each
line with its trunk-]ine, and of a series of

“switeh-keys, one for each line, and forming a
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normally-closed switch between each line and
its earth terminal and a normally-open switch
botween each line and its trunlk-line. ‘
The combination, substantially as de-
scubed, of a series of multiple switeh-boards
having line-plates arranged in vertical rows,
of a series of testing-bars, one for each vertical
row of line-plates, and arranged with an elec-
trical gap between the same, of a test-line
having a battery or batteries in its cireuit,
and connecting-wires with all the testing-
bars, of a series of sounders, one in each con-
neeting-wire between the test-line and the
test-bars of each board, of a series of trunlk-
lines connecting all the like line-plates, and of
a series of branch wires, W V, connecting
cach trunk-line with the test-line, and includ-
ing alocal drop and anormally-closed switch.
3. In a telephone-exchange system wherein
the lines are grouped, the combination of o
series of vertical test-strips arranged with an
electrical gap bLetween the vertical rows of
line-plates which constitute the Iine-connec-
tions, of trunk-lines connecting all the line-
plates of like mark, of a series of multiple
Dboards, of a test-line having a battery on its
circuit and branch eonneetions, including &
sounder to each series of test-bars on a board,
of a series of branch connections, W V, one

between the test-line and each trunk-line,.

and having the local drop on its cirenit, of a
series of sliding keys, each forming a normal-
ly-closed swnch on the test-cireunit, and anor-
mally-closed switeh between the line and its
carth terminal.

9. The combination, with a series of tele-,
phone-lines centering in an office, of «a series
of earth-connections for the lines, of multi-
ple switch-boards having line-plates provid-
ed with talking and calling bars and test-bars
and means for operating the same, of a series
of trunk-lines connecting the like line-plates,
of aseries of branch wires, UV, connecting the
lines with their trunk-lines, and having each
a local drop on their circuits, of a test-line
connecting onto all the test-bars, and having
a series of branch connections, W 'V, one to
each trunk-line, and of a series of switch-
keys, one for each line, and forming three in-
terlocking make-and-break connections, one
DLetween each main line and its earth termi-
nal, one in each branch connection U V, be-!
tween each line and trunk-line, and one in

each branch connection W L, between test-
line and trunk-line, the former two being nor-
mally closed and the latter one 110111)1]]7 open.

10. In a-telephone central-office switeh, the
combination, substantially as deseribed, of a
series of sections, each consisting of a group
of lines, and of a multiple switch-board pro-
vided with line-conmecting plates mormally
disconnected from the lines, and having t talk-
ing, calling, and test eircuits, with means for
operating the same, substfmtnlly as - de-
seribed, Sith a series of trunk-lines connect-
ing all the line-plates of like mark, and a test-
line eonneeting all the test-bars.

11. The combination, with a series of sub-
scribers’ lines connected in groupsand having

normally-closed branch terminals to earth, of

multiple boards, one for each group of lmes,
having line-plates normally dlSLODHCCth from
the lmes, and trunk-lines connecting the plates
of like mark, of a series of switch-keys formed
in groups corresponding with the line-groups,
such keyoperating two switches, one between
each line and its earth terminal and one ina
branch line which connects each line with its
trunk-line.

12, Inatelephone-exchange switch,substan-
tially as deseribed,the combination of a series
of loeal drops, -one for each line, and of a cor-
responding series of switch-keys,with aseries
of single branches, U, V, and VV construacted
and n‘r'uwed subsmntnlly as described,
whereby at “the normal position of each I\ey
the branches VW are united to form a con-
nection betweenatrunk-line and the test-line,

and at the alternative position of each keythe

branches UV are united to form a connection

"between a line and its trunk-line, the connec-

tion including ineach instance the local drop.
10

3. The.combination,with a series of multi-
ple telephone switch-boards, grouped in pairs

and having normally-disconuected line-plates,

of a series of switch-keys formed in groups,
one group between each pair of switch-boards,
and controlling normally-closed switches to
carth in-a corresponding group of lines, -and
normally-open switches in branch lines which
connech the lines with the line-plates of like
mark.

14. The combination, in a telephone-ex-
change switch, of a series of line-plates con-
stituting line-terminals normally disconnected
from the lines and arranged in vertical rows,
of series of test-bars in electrical proximity
with each row of line-plates, and of a nor-
mally-open test-cireuit, including alocal bat-
tery and audible and visual signal apparatus,
said test-cirenit forming terminals of all the
normal line-plates and of all the testing-bars
on all switch-boards, so that on bridging the
clectrical gap between any normal line-plate
and a testing-bar a.closed circuit is obtained
which gives an audible signal to the testing
operator andavisual signal to the operatorin
charge of the line of the tested line-plate.

15. The combination, with a series of sub-

seribers’ lines arranged in groups, of multiple
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.Switch-boards the line-blocks of which form

terminals of normally - open trunk-lines, of
switch-keys for disconnecting the lines from

earth and connecting them with their corre- |

sponding trunk-lines, of talking and calling
bars arranged in proximity to the line-plates
and connected with the usual operator’s out-
fit for talking and signaling, and of a nor-
mally-open test-cireuit which includes a local
battery, an audible signal for each board, and
a visual signal for each line, and forms termi-
nals of all normal line-blocks and terminalsof
test-bars arranged in proximity to the line-
blocks, substantially as deseribed.

16. Inatelephone-exchange switch,the com-
bination of aseries of line plates or blocks pro-
vided with plug-sockets, and constituting in
operationthe connecting-terminals of thelines,
of aseriesof talking and calling bars arranged
with an electrical gap on one side of each row
of line-plates, of a series of test-bars arranged
with an electrical gap on one side of each row
of line-plates, and of aseries of plugs connect-
ed in pairs for interconnecting the line-plates
and bridging theelectrical gaps, and provided
with devices for withdrawing them when out
of use, so that the connecting-cords are con-

5

cealed below the table and the plugs arranged
above and in front of the line-plates of the
switch-board.

17. The combination of thesliding metal key
L and the insulated metallic ferrule ¢ upon its
lower end with a stationary tube, M, inclos-
ingsaid key L,and carrying the contact-springs
a b d e f, the parts being constructed and ar- 35
ranged substantially as set forth, whereby on
actuating the key L either the distinct elec-
trical connections a b and e f are established
or broken and a new electrical connection, d
e, formed, substantially as and for the pur-
poses deseribed.

18. The combination of aseries of line-plates
having plug-sockets and constituting the line-
connecting terminals of a series of talking,
calling, and test -bars arranged in proximity 45
to the line-plates, a series of plugs electrically
connected in pairsand provided with insulated
metallic tips, substantially as set forth.

WILLIAM A. JACKSON.
WILLIAM R. COLE.
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Witnesses:
H. S. SPRAGUE,
E. ScuLLry.



